A novel Gram-staining-negative, non-motile and rod-shaped bacterial strain containing flexirubintype pigments, designated S31 T , was isolated from bank-side soil of the Xixi wetland in Zhejiang province, China. Growth occurred at 10-37 6C (optimum, 32 6C), pH 6-8 (optimum, pH 7) and with 0-2 % (w/v) NaCl (optimum, 1 % During an investigation of Sphingomonas spp., a novel bacterium designated S31 T was isolated from bank-side soil of the Xixi wetland (30u 159 53.180 N 120u 29 43.240 E) in Zhejiang province, China. Soil samples were diluted serially and plated on Luria Broth (LB) agar plates (supplemented with 100 mg streptomycin ml 21 ) at 28 u C for 5 days. Purified colonies of strain S31
The genus Epilithonimonas was first described by O'Sullivan et al. (2006) to include species that are positive for oxidase and catalase activity, negative for Gram-staining and contain MK-6 as the predominant respiratory quinone. The major cellular fatty acids of members of this genus are iso-C 15 : 0 , summed feature 3 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c) and anteiso-C 15 : 0 . At the time of writing, two species have been reported: Epilithonimonas tenax (type strain; O'Sullivan et al., 2006) , isolated from a river, and Epilithonimonas lactis (Shakéd et al., 2010) , isolated from raw cow's milk.
During an investigation of Sphingomonas spp., a novel bacterium designated S31
T was isolated from bank-side soil of the Xixi wetland (30u 159 53.180 N 120u 29 43.240 E) in Zhejiang province, China. Soil samples were diluted serially and plated on Luria Broth (LB) agar plates (supplemented with 100 mg streptomycin ml 21 ) at 28 u C for 5 days. Purified colonies of strain S31
T were obtained by repeated transfers of separated colonies onto new LB plates and maintained at 280 u C in LB broth with 30 % (w/v) glycerol. Routine cultivation of strain S31
T was performed on LB agar at 28 u C.
Extraction of genomic DNA was performed using a bacterial genomic DNA extraction kit (MoBio). The nearly complete 16S rRNA gene (1479 bp) of strain S31
T was obtained by PCR using the primers 27F (59-AGAGT-TTGATCMTGGCTCAG-39) and 1492R (59-GGTTACCT-TGTTACGACTT-39) (Huang et al., 2008) . The PCR product was purified using a PCR purification kit (Tiangen) and sequenced by ligation to the pMD19-T vector (TaKaRa) according to the manufacturer's instructions. The 16S rRNA gene sequence of strain S31
T was compared with other sequences in the EzTaxon-e server (http://www.ezbiocloud.net/eztaxon) and related sequences were downloaded (Kim et al., 2012) . Pairwise alignment of the related 16S rRNA gene sequences based on secondary structure information was performed using EzEditor software (Jeon et al., 2014) . Phylogenetic trees were reconstructed using the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971 ) methods in the MEGA version 5.1 program (Tamura et al., 2011) , with bootstrap values based on 1000 replications (Felsenstein, 1985) . Evolutionary distance matrices were calculated according to the Kimura two-parameter model (Kimura, 1980 (Fig. S1 , available in the online Supplementary Material) and maximum-parsimony tree showed similar results (Fig. 1) (Herzog et al., 2008) as reference strains for biochemical and chemotaxonomic analyses.
To determine cell morphology, strain S31
T was observed using an optical microscope (SZM-168; Motic) and a transmission electron microscope (JEM-1230; JEOL) after incubation for 3 days on LB agar plates at 28 u C (Huo et al., 2010) . Motility was determined by the appearance of turbidity throughout semi-solid medium and hydrolysis of starch was evaluated according to the method of Dong & Cai (2001) . The temperature range for growth was tested for 5 days in LB broth from 4 to 40 u C (4, 6, 10, 15, 25, 28, 32, 37 and 40 u C). The pH range (pH 3, 4, 5, 6, 7, 8, 9 , 10 and 10.5) for growth was assessed in LB broth at 28 u C. Tolerance to NaCl was investigated in LB broth supplemented with 0-5 % (w/v) NaCl at 28 uC. Oxidase activity was tested by oxidation of 1 % (v/v) N, N-dimethyl-pphenylenediamine dihydrochloride solution and catalase activity was determined by the presence of bubbles in 3 % (v/v) H 2 O 2 (Dong & Cai, 2001) . Growth on MacConkey
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Bacteroides fragilis T and members of the genus Epilithonimonas. Filled circles indicate that the corresponding nodes were recovered in the trees generated using maximum-likelihood and neighbour-joining methods, while open circles indicate that the corresponding nodes were recovered in the tree generated using one of these methods. Bootstrap values (.50 %) based on 1000 replicates are shown at branch nodes. Bacteroides fragilis ATCC 25285 T was used as an out-group. Bar, 0.02 substitutions per nucleotide position.
agar (Difco) and cetrimide agar (Basebio) was examined at 28 u C for 7 days. Presence of flexirubin-type pigments was examined by flooding plates with 20 % KOH (Fautz & Reichenbach, 1980) . Other biochemical tests were determined using API 20NE trips and API ZYM strips (bioMérieux) according to manufacturer's instructions. Utilization of different carbon sources was assessed with GEN3 MicroPlates (Biolog) following the manufacturer's instructions. Antibiotic sensitivity of strain S31 T was tested after 3 days of incubation at 28 u C with the disc-diffusion method (Dong & Cai, 2001 ). The following antibiotics were examined (mg per disc unless otherwise stated): ampicillin (10), bacitracin (0.04 U), penicillin (10 IU), kanamycin (30), neomycin (30), erythromycin (15), nystatin (100), streptomycin (10), tobramycin (10), carbenicillin (100), amoxicillin (10), cefoxitin (30), cefotaxime (30), novobiocin (30), macrodantin (300), chloromycetin (30), tetracycline (30), rifampicin (5) and polymyxin (300 U).
The cell mass of strain S31
T exhibited a colour shift from orange to red when flooded with 20 % KOH demonstrating that flexirubin-type pigments were produced, in keeping with E. lactis (Shakéd et al., 2010) and E. tenax (O'Sullivan et al., 2006) . However C. molle does not produce flexirubintype pigments (Herzog et al., 2008) . Other phenotypic characteristics are shown in Table 1 and in the species description.
For analysis of the fatty acid composition, strain S31
T and the three reference strains were grown on trypticase soy agar (TSA; Solarbio) at 28 u C for 24 h. Fatty acid methyl esters were analysed by using GC (6890N; Agilent) and identified by using the Microbial Identification software package (database TSBA40, 4.10; MIDI) (Kuykendall et al., 1988) . For determination of DNA G+C content, purified genomic DNA was treated with nuclease Pl and then with calf intestinal alkaline phosphatase. The digested product was then analysed by HPLC and the DNA G+C content was determined by the deoxyguanosine/thymidine ratio (Mesbah et al., 1989) .
Cell biomass of strain S31
T and the reference strains for analyses of isoprenoid quinones and polar lipids was obtained from cultures grown for 2 days at 28 u C. Isoprenoid quinones were extracted from strain S31
T with chloroform/methanol (2 : 1, v/v), evaporated and reextracted in chloroform/methanol (2 : 1, v/v) solution. Then the crude quinone solution was purified by TLC and analysed by HPLC (Komagata & Suzuki, 1987) . Polar lipids were extracted with chloroform/methanol (1 : 2, v/v) solution by shaking at 200 r.p.m. for 12 h, evaporated and re-extracted in chloroform solution. Polar lipids were separated by two-dimensional TLC methods (Komagata & Suzuki, 1987) . Solvent systems employed for developing TLC plates were chloroform/ethanol/water (26 : 10 : 1.6, by vol.) for the first dimension and chloroform/ethanol/acetic acid/water (48 : 7.2 : 9: 2.4, by vol.) for the second dimension. For comparison of polar lipid patterns, total polar lipids were detected by spraying with H 2 SO 4 /ethanol (1 : 1, v/v) and the corresponding spots were identified by spraying with ninhydrin for free amino groups or molybdenum blue reagent for phospholipids.
The major fatty acids of strain S31
T were iso-C 15 : 0 , summed feature 3 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c) and anteiso-C 15 : 0 , in keeping with members of the genus Epilithonimonas. However, there were some differences in the proportions of some fatty acids. Detailed fatty acid information is shown in Table 2 . The DNA G+C content of strain S31 T was 33.3 mol%.
The predominant respiratory quinone of S31 T was MK-6, consistent with the data for E. lactis and E. tenax. The major polar lipids of type strains of species belonging to the genus Epilithonimonas were similar. All strains contained Epilithonimonas xixisoli sp. nov.
phosphatidylethanolamine, two unidentified aminolipids (AL2, AL3) and three unidentified polar lipids (L1, L2, L3) as major polar lipids (Fig. S3) . However, compared with the type strain of the type species of the genus Epilithonimonas (E. tenax EP105 T ), an unidentified aminolipid (AL1) and an unidentified polar lipid (L4) were also detected in strain S31
T . In comparison with E. lactis H1 T , lipid L4 was present and two unidentified polar lipids (L5, L6) were absent from strain S31
T .
Based on the phenotypic and chemotaxonomic characteristics and phylogenetic data, strain S31 T should be classified as a new member of the genus Epilithonimonas, for which the name Epilithonimonas xixisoli sp. nov. is proposed.
Description of Epilithonimonas xixisoli sp. nov.
Epilithonimonas xixisoli (N.L. n. xixi of Xixi, pertaining to the geographical name of the Xixi wetlands; L. gen. n. soli of soil; N.L. fem. gen. n. xixisoli of soil from Xixi).
Cells are Gram-staining-negative, non-motile rods, approximately 1-1.8 mm in length and 0.5-0.8 mm in diameter (Fig. S2) . After 3 days of incubation at 28 u C on TSA, colonies are 4-5 mm in diameter, bright orange, opaque, circular, smooth and convex with entire margins. Growth occurs on LB agar and TSA, but not on MacConkey agar or cetrimide agar. In LB broth, the temperature, pH, and NaCl concentration ranges for growth are 10-37 uC (optimum, 32 uC), pH 6-8 (optimum, pH 7), and 0-2 % (w/v) NaCl (optimum, 1 %), respectively. Flexirubin-type pigments are produced. Positive for oxidase and catalase activities, and hydrolysis of starch and Tween 40. In API 20NE strips, nitrate is not reduced; glucose is not fermented; indole is produced; aesculin and gelatin are hydrolysed, but urea is not; D-glucose, L-arabinose, Dmannose, N-acetylglucosamine and maltose are assimilated, but D-mannitol, potassium gluconate, capric acid, adipic acid, malic acid, trisodium citrate and phenylacetic acid are not. In API ZYM strips, alkaline phosphatase, leucine and valine arylamidases, a-chymotrypsin, a-glucosidase, acid phosphatase and naphthol-AS-BI-phosphohydrolase activities are present; esterase lipase (C8) 
